Gastric acid secretion in the lizard. Ionic requirements and effects of inhibitors.
1. The effects of ion substitution and various inhibitors on the transmucosal potential, short circuit current, mucosal resistance and acid secretion of the lizard gastric mucosa, incubated in an Ussing chamber, have been determined. 2. Ion substitution experiments indicate that the serosal potential step consists of a combined C1- and K+ diffusion potential, and that the mucosal potential step is Na+ dependent and behaves primarily as a Na+ diffusion potential. 3. Experiments with ouabain indicate that the major (Na+, K+)-ATPase activity responsible for maintenance of cation gradients is located on the serosal side of the mucosal cells, and that this pump activity is non-electrogenic. 4. Experiments with amiloride indicate that a passive sodium influx on the mucosal side is essential for the maintenance of the transmucosal potential and short circuit current. 5. Acid secretion requires the presence of sodium and chloride on the serosal side and the maintenance of a high intracellular potassium level through the (Na+, K+)-ATPase system. 6. The effects of acetazolamide and thiocyanate are compatible with an involvement of carbonic anhydrase and anion-dependent ATPase in acid secretion. 7. Upon initiation of acid secretion the serosal membrane permeability for chloride increases and that for potassium decreases.